The post-translational modifications of proliferating cell nuclear antigen: acetylation, not phosphorylation, plays an important role in the regulation of its function.
The diverse function of proliferating cell nuclear antigen (PCNA) is thought to be due, in large part, to post-translational modifications. Here we show by high resolution two-dimensional PAGE analysis that there are three distinct PCNA isoforms that differ in their acetylation status. The moderately acetylated main (M) form was found in all of the subcellular compartments of cycling cells, whereas the highly acetylated acidic form was primarily found in the nucleoplasm, nuclear matrix, and chromatin. Interestingly, the deacetylated basic form was most pronounced in the nucleoplasm of cycling cells. The cells in G(0) and the cytoplasm of cycling cells contained primarily the M form only. Because p300 and histone deacetylase (HDAC1) were co-immunoprecipitated with PCNA, they are likely responsible for the acetylation and deacetylation of PCNA, respectively. We also found that deacetylation reduced the ability of PCNA to bind to DNA polymerases beta and delta. Taken together, our data support a model where the acidic and M forms participate in DNA replication, whereas the basic form is associated with the termination of DNA replication.